The market for the licensing of Intellectual Property and other intangibles is rapidly growing in the United States. Although many intangibles are not sold directly at measurable prices, royalty and licensing fees provide direct, market-based measures of transactions for the use of intellectual property and technology in the form of patents, trade secrets, trademarks, copyrights, and franchises. Such economy-wide measures are rare and provide a means to measure the value of intangible outputs independently of inputs. This paper first uses BEA's international survey data on trade in services to develop an estimate of market transactions for supply and use of innovation and technology between the U.S. and the rest of the world. Second, it uses these data to trace the supply of technology and other intellectual property-related services that cannot be directly identified in domestic economic surveys because they are bundled with other receipts and expenses. Preliminary estimates of industry-based supply of licensing of intellectual property for 2002 for the domestic economy are presented using the North American Product Classification System for service commodities developed by Census, IRS data on royalty receipts, Census data, BEA data and other sources. The types of service commodities included in the analysis are licensing of the right to use: 1) intellectual property protected as industrial property (for example patents and trade secrets); 2) intellectual property protected by copyright; 3) intellectual property protected by trademark; and 4) trademarked business formats used under a franchise agreement.
I. Introduction
For economists and policymakers interested in understanding the role of intangibles and intellectual property in international trade and in the domestic economy, developing a clear set of metrics is one of the first steps. In a recent paper, Corrado, Hulten, and Sichel (2005) estimate that business investment in intangible capital is as large as business investment in tangible capital, approximately $1 trillion per year or about 10% of GDP. 1 A recent Economist article suggests that up to three-quarters of the value of publicly traded companies in the U.S. comes from intangibles. 2 In large part, these intangibles are not treated as investment in either corporate accounting standards or national income accounts. The suggestion that U.S. economic statistics are missing a substantial component of business investment in an era of declining rates of national saving has captured the attention of the business press; a recent Business Week article suggests that investment in unmeasured intangibles implies the U.S. economy is much stronger than traditional measures reflect. 3 Although estimates indicate that the value of intangibles is very large, these measures are often made indirectly because many intangibles are created for internal use and are not traded in the market. Their value must be imputed, often based on estimates of the cost of production or based on the difference between market capitalization and the value of tangible assets. While the cost of production has been used for estimating the value of investment in own-account software in the National Income and Product royalties and license fees by type of intangible for most of the economy. 4 These international data show the substantial role of U.S. firms in technology services trade.
International transactions for the use of patents, trade secrets, and industrial processes can be used to improve estimates of the international market for innovation and technology and to trace both the international and inter-industry structure of technology diffusion.
The pattern of this activity and the creation of new technology are indicators that can be compared to the spread of innovative activity through R&D expenditures in the domestic economy.
This paper first examines BEA international data on royalties and licensing fees to provide an estimate of market-based trade in technology and innovation services, based on two components: licensing of industrial processes and trade in research, development, and testing services. An industry sector-level breakdown of international payments and receipts of royalties and licensing fees for industrial processes and other types of intangibles between unaffiliated parties is presented along with a similar industry-sector breakdown of trade in research, development, and testing services.
Second, these transactions for technology and innovation are then related to a framework that can been used for the domestic economy for identifying the industry where these commodities are produced. The framework used links IP to intangible nonfinancial assets in a manner consistent with the internationally accepted standard for national accounting, the System of National Accounts. The service commodities that 4 Industry surveys have been conducted by the Licensing Executives Society (LES), and the Intellectual Property Owners Association (IPO). These surveys provide rich detail about the provisions of the licensing agreements of the survey respondents as well as information about royalty rates and the industry distribution of the survey respondents. However, the survey populations are insufficient to produce unbiased and comprehensive measures of the economy wide transactions for the use of IP-licensing commodities.
represent the use of IP are based on the concepts developed in the North American Product Classification System (NAPCS) that have begun to be introduced as product codes in the U.S. Economic Census and Service Annual Survey.
Third, this IP commodity classification and information contained in the international data are then used to structure existing statistical, administrative, and other data to identify supply patterns of market-transactions for IP-licensing service commodities in the domestic economy. A preliminary version of an industrial sector cross-section supply analysis is presented for 2002, the year to be covered by the next BEA benchmark I-O accounts. An appendix to the paper includes a discussion linking types of intellectual property with the categories of produced and non-produced intangible assets used in the System of National Accounts.
Overview of Results
In this paper I present previously unpublished industry sector breakdowns of payments and receipts for two types of technology and innovation transactions. These are licensing of industrial processes, which include patents and trade secrets, and exports and imports of research, development, and testing services for transactions between unaffiliated parties using data from BEA's International Investment Division. Using these data, I
estimate that U.S. corporations' purchases of international industrial process licensing and research, development, and testing services totaled $12 billion dollars in 2002, while U.S. corporations received $23 billion dollars from foreigners for industrial process licensing and research, development, and testing services.
For the domestic economy, I then present estimates by industrial sector for U.S.
corporate royalty income by four types of service commodities that are derived from the type of intangible that is licensed. These estimates should be taken as preliminary approximations. They are based on Census data where it was available, supplemented with franchise industry royalty estimates. For the remainder of the industries, IRS-based royalties were spread across the types of IP using the ratios from BEA international receipts for the purchase and use of intangibles based on the assumption that domestic demand for the licensing of U.S. intellectual property has a similar structure to international demand for U.S. intellectual property. (patents and trade secrets), and for general use software. 5 On the purchase side, the unaffiliated transactions are also dominated by payments for the use of industrial technology, followed by payments for broadcasting and recording of live events, while payments for general use software come in a distant third.
The data in Table 1 representing transactions between unaffiliated parties are particularly valuable for understanding the commodity and industry structure of the use of IP since these data are collected by industry of transactor as well as type of intangible.
Although the volume of the affiliated royalties (transactions between multinational parents and their subsidiaries) is substantially higher than that of unaffiliated transactions, the unaffiliated data are also preferable for an additional reason. These unaffiliated transactions are "arms length," and therefore less likely to be distorted by differences in international tax treatments that may provide an incentive for firms to move IP to other countries. The sector collecting the largest amount of royalty receipts is information and the majority of these royalties are for general use software. The information sector also collects a substantial share of its receipts for industrial processes, a category that includes payments for the use of patents and the use of trademarks. The manufacturing sector receives $2.8 billion, or about three quarters of its $3.6 billion in unaffiliated international receipts for industrial processes. Within business and professional services, about half of the receipts are for general use software, and a bit more than a quarter is for industrial processes. The industry within the sector receiving the largest share of industrial process royalties is the Scientific Research and Development industry (NAICS 5417), followed by Architectural, Engineering, and Related Services (NAICS 5413). While information industries receive a large share of the unaffiliated royalty receipts, the substantially smaller volume of unaffiliated international royalty payments for intangibles is predominantly paid out by manufacturing industries (Table 3 ). This sector paid out in 2002 $2.9 billion of the total of about $4 billion, with 61% of that going for industrial processes. The majority of these payments are reported by firms in the pharmaceutical industry. Although overall for unaffiliated transactions U.S. firms receive substantially higher royalty receipts from foreign parties than they pay out, for the pharmaceutical industry this pattern is reversed. U.S. pharmaceutical firms make substantially higher payments to foreign parties for industrial processes than they receive from unaffiliated foreign parties. The table below provides data on direct acquisition of R&D and royalties and licensing payments for industrial processes. 6 For trade in research and development and 6 Trade in research and development and testing services in the BEA international services data covers "laboratory and other physical research, product development services, and product testing services." The inclusion of product testing services may make its scope a bit broader than other measures of R&D activity collected by BEA and the National Science Foundation. The share of affiliated royalty receipts and licensing fees attributed to industrial processes are not currently available from the source data. The ratio for licensing of industrial processes to total royalties from the unaffiliated data (calculated from data in Table 1 ) provides an estimate of an additional $11.3 billion in receipts for the purchase and use of industrial processes, and $7.3 billion in payments.
B. International R&D Services and the Use of Industrial Technology
International service trade data indicate an important role for market-based transactions in technology and innovation. The next section of this paper links transactions for the use of intangibles to a structure that classifies them as service commodities. This commodity structure can, in turn, be used to identify industry patterns of supply and use. Computer software is an intangible that can be patented, copyrighted, and licensed. Software licenses are not generally the same type of transaction as the payments for the use of assets described above. Rights to software take two basic forms, the right to its use and the right to its reproduction. Payment for the right to use software with a useful life of a year or more without the additional right to reproduce it is considered the purchase of a fixed capital asset; in this case the asset is the copy of the original. On the other hand, payment for the right to reproduce software, for example to enhance it in some way and re-license it to an end user is a different kind of production activity. It is payment for the services of the software original (Lequiller, et. al (2002) ).
III. Linking Transactions for Intellectual Property to
The first type, licensing for end use is a final expenditure, while the second type, licensing for reproduction, is payment for the use of an asset.
B. Identifying IP-related Commodities
As These four commodities are referred to as IP-licensing service commodities in this paper. Contract production of IP, speculative production of IP, final use products and the four IP-licensing service commodities form a structure that can be used to improve the current estimates of transactions for the use of IP and develop improved survey measures. 9 The remainder of this paper describes a way to estimate these IPlicensing commodities. Technologies of Fairfield, Connecticut describes itself as a full service technology 9 This product structure is currently reflected in some of the survey forms collected by Census in the Economic Census and the Service Annual Survey. For the 2002 Economic Census, licensing-related payments are specifically collected for establishments in the information sector and the arts, entertainment and recreation sector, and for establishments in two specific industries, Lessors of Non-financial Intangible Assets (NAICS 533) and Management of Enterprises (NAICS 551). Census's Service Annual Survey (SAS), which is collected on a company basis and thus combines the activity of all the domestic locations of the enterprise, also has licensing-related receipt questions for firms in the information sector. These questions have also been included on the SAS form for scientific research and development services industry (NAICS 5417). For the product questions on NAICS 5417 form, the important product distinction is made between payments for licensing the right to use intellectual property and payments for new intellectual property works produced without contract for sale. This distinction separates the creation of IP from payments for its use. These service products are further distinguished from research and development activities produced for sale under contract; in the latter case the intellectual property rights are usually conveyed to the purchaser. 10 Establishments within this industry sub-sector are primarily engaged in assigning rights to assets such as patents, trademarks, brand names, and/or franchise agreements for which a royalty payment or licensing fee is paid to the asset holder. Establishments in this sub-sector own the patents, trademarks, and/or franchise agreements that they allow others to use or reproduce for a fee and may or may not have created those assets.
IV. Who supplies intangible service commodities for the
transfer and licensing provider, representing technologies invented by corporations, individuals, and universities. Its income is mainly derived from license and royalty fees.
The firm also gains some of its income as shares of royalty legal awards that result from litigation. 11 It is this latter activity that has earned firms in this industry their characterization as "patent trolls." Unlike most other industries, for NAICS 533, the majority of the output eventually attributed to this industry in the I-O framework is actually produced by establishments in other industries. Examples of these establishments are the intellectual property management units of newspaper publishing companies.
Since BEA's benchmark Input-Output (I-O) accounts provide the most detailed view available of the technological structure of the United States economy, it can be a useful tool to trace the flow of the IP-licensing commodities from their suppliers to their users. Suppliers and users of commodities are classified into industries based on establishments rather than enterprises. Either the standard Make Table, or its SNAconsistent analog, the Supply Table, show the production of commodities by industry.
The companion to either the Make or Supply However, the aggregate nature of the data makes it difficult to properly estimate output by establishment and by the IP-licensing commodities that the industry produces. The next section of this paper describes the available source data and their limitations.
Economic Census Data and Payments for the use of IP
Most of the data used to create the Benchmark I-O tables are collected in the Economic Census, which is collected on an establishment basis. Payments for IPlicensing service commodities are reported for several industries as royalty receipts.
These royalties reflect payments for the use of copyrighted material as well as patents, trademarks, franchising, and the use of natural resources. 12 A methodological issue related to the conversion of classification systems from SIC to NAICS posed the following challenge. The old SIC industry, 6794, Patent Owners and Lessors, included copyright buying and selling in addition to other types of intangibles. The new NAICS industry excludes copyrights, since they are sold and leased primarily in the information sector. The kind of analysis summarized in this paper is required in order to improve the estimates for the upcoming 2002 Benchmark I-O accounts. 
Royalty Receipts from Corporate Tax Returns
Although Census provides royalty receipts for these information and service Census and industry specific information can be used to identify royalties in these two 14 Additional royalty income is collected domestically by partnerships, S-corporations and individuals. Royalties for the use of business franchises are estimated for this paper with data on total receipts, the share of total industry receipts represented by franchisee-operated establishments, and average annual royalty payments. Since this type of information is not generally available from statistical agencies, data from the franchise industry are used here to develop estimates of payments for the use of franchised business formats. 16 For Food Service and Drinking Places, the franchisee share of the industry is 
Comparing BEA International Royalties Data with the IRS Royalties
Assuming that domestic demand for IP-licensing commodities is similar to international demand for U.S. IP-licensing commodities, the BEA data described earlier by type of intangible can be used to create a proxy distribution for royalties. 20 Table 7 below presents a set of approximations for the supply of four IP-related service commodities by industrial sector based on the totals from IRS corporate royalty receipts. The underlying distributions were created at the level of the IRS industries in Table 6 . Licensing of the rights to use IP protected as industrial property and trademarks, franchise fees, and licensing of rights to use natural resources are the commodity output of NAICS 533, Lessors of Non-financial Intangible Assets. Licensing the rights to use copyrighted material is not.
Approximating the Supply of IP-licensing Commodities by Industry
The industry totals are directly from the IRS data while the distributions across types of intangible are created by the author based on the available Census data, the distribution of BEA receipts from unpublished data aggregated to match the IRS industries, and estimates based on franchise industry data. 21 They provide a rough indication of the distribution of IP-licensing receipts, but they should not be taken as definitive estimates. If these distributions are valid, then there are substantial IP-related receipts outside of the industries identified by Census as receiving royalty receipts that cannot be 21 These estimates are based on Census data where it was available, supplemented with franchise royalty estimates. For the remainder of the industries, IRS-based royalties were spread across the types of IP using the ratios from BEA international receipts for the purchase and use of intangibles based on the assumption that domestic demand for the licensing of U.S. intellectual property has a similar structure to international demand for U.S. intellectual property. For industries without international transactions, mostly in the service industries, royalties were evenly split between trademarks and franchise royalties. Payments for right to use natural resources are combined with "Other Intangibles," a category that includes spectrum rights for broadcasting. This category represents payments for the use of non-IP intangibles. All IRS royalties in agriculture and utilities were attributed to natural resources as well as a large share of mining royalties.
identified by size or type in survey data for domestic transactions. 22 . 23 The approximations in Table 7 (2003)).
Potential Sources of Error
There are several ways these estimates can be off-two main ones are in the starting royalty level for each industry and in the distribution across types of intangible.
The IRS data are gross royalty income and are subject to potential double-counting, particularly for franchise royalties where a corporate entity may both receive royalties 
Cross-Licensing and imputed Transactions
In addition to own use and direct licensing, a large share of the value of intangibles 
C. Royalty receipts for manufacturing
The evidence above suggests that manufacturing industries supply a large share of the IP-licensing commodities reflected by royalty payments in the IRS data. The receipts for these transactions do not appear directly in existing domestic economic survey data.
There are two potential locations in the Economic Census for the missing receipts for manufacturing; these are miscellaneous receipts and non-employer establishments. The 
D. Estimating the Use of IP-related service commodities.
A similar exercise could be conducted to develop estimates of the use of IPlicensing service commodities. Given the international variation in intellectual property protection, the underlying assumption of the distribution process-that international demand for U.S. intangibles is similar to domestic demand for U.S. intangibles, is harder to justify for the case of payments of royalties and licensing fees to foreigners. are many reasons to suspect that domestic supply and demand will differ from international supply and demand. However, both payments and receipts for these unaffiliated royalties and license fees emphasize the importance of manufacturing industries as both suppliers and users of intellectual property in market-based
transactions. Yet, as has been demonstrated, to the extent that these transactions are accounted for in Census-based measures, the majority of them are in either miscellaneous receipts or non-employer receipts that cannot be directly identified.
Some of the unique aspects of intellectual property itself will frustrate improved measurement on the establishment basis at which the Economic Census is conducted.
First, it is likely that many royalty payments are received in small establishments that are either hard to identify or out of scope of the Economic Census. Second, the characteristic aspects of intangibles --absence of physical embodiment and non-rivalness (their ability to be used repeatedly by multiple producers) -make it difficult to identify the establishments where they are actually used.
Measurement of royalties and licensing fees for the domestic economy is an important component of improved measurement of intangibles and intellectual property.
Improving statistical collection of these direct, market based measures provide a means of estimating the stock of intangibles as well as tracing their flow between industries. 25 More accurate accounting will likely require enterprise-based surveys that focus directly on the creation of IP assets and transactions for their use, including cross-licensing. This kind of information would resolve a great deal of the ambiguity surrounding the estimates 25 The widely used equation for the value of a capital asset when new, shows that measurement of the service flow or payment for the use of the asset, f, together with the rate of depreciation, 0 V δ , which includes obsolescence, and the discount rate, r , could provide an independent measure of the value of the asset : Table A1 . Produced assets are characterized as outputs of production processes, while non-produced assets come into being in other ways (CEC (1993), et al par. 10.6). Within produced assets there are fixed assets, inventories, and valuables. A second distinction between tangible and nontangible assets is used for both produced and non-produced assets. The intangible components of non-produced assets gain asset status by way of legal or accounting
actions. An important distinction between produced and non-produced assets is that produced assets are considered as part of economic output and non-produced assets are not, although non-produced assets do count as economic wealth. Thus produced assets count as investment in estimates of gross domestic product and non-produced assets do not. The rightmost column of Table A1 shows the intangible assets identified in the SNA and their current characterization as produced or non-produced. Computer software and artistic, entertainment, and literary originals are currently considered to be intangible fixed, produced assets. Patented entities, trademarks, and franchises are considered nonproduced intangible assets. The scope of IP covers portions of both produced intangible assets and nonproduced intangible assets within the SNA. Intangible fixed assets are products that have a sort of dual existence; once as originals and again as the copies that can be made of them. Ownership of the original can be established by copyright, patent or secrecy (CEC (1993) 6.143). 26 The practice of the SNA has been to consider either the underlying produced asset or the legal construct that confers ownership as an asset, but not both. Table A2 lists the types of IP discussed in this paper, the United States legal framework that confers ownership rights, and the corresponding characterization in the SNA as either a produced or non-produced intangible asset. In its current form, the System of National Accounts is not entirely consistent in its treatment of the IP components of intangible assets. In Table A2 an asymmetry is evident in the treatment of scientific originals on one hand and artistic and literary originals. As of the 1993 SNA artistic and literary originals are intangible fixed (produced) assets, but scientific originals (and R&D) are not. 27 27 This treatment will likely change if and when R&D is capitalized in a future version of the SNA.
Patents would no longer appear as separate assets. Instead they would become a special form of R&D assets, those that have been provided legal ownership rights of a particular type (Muller (1990) ).
Trademarks, industrial processes and franchising are specifically identified in the SNA as non-produced intangible assets, while trade secrets and other sui generis IP rights are not specifically mentioned. The latter two belong in this category because of their similarity with the concept that identifies intangible, non-produced assets--protection of ownership rights through a legal construct.
Computer software used in production for a year or more is considered an intangible produced asset in the SNA. It has been capitalized in the National Income and Product Accounts (NIPAs) since 1999. In 2003 the NIPAs capitalized software originals.
This capitalization of software originals recognized the two kinds of products associated with intangibles described here, the original and the copies made from it.
